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Ef fec t s  o f  F l r e  on  Sageb rush  and  B l t t e rb rush l

Ca r l t on  M .  B r l t t on  and  Robe r t  G .  C la r k

Connunl ty Descr lpt lon

The sagebrush-bunchgrass reglon of  the
Grea t  Bas ln  cove rs  a t  l eas t  39  m i l l i on  hec ta res
(USDA Fo res t  Se rv l ce  1936 ) .  The  l a rges r  con -
t l guous  a rea  11es  i n  eas te rn  0 regon ,  sou the rn
Idaho, south$restern Wyomlng,  northern Utah,  and
northern Nevada (Va1e 7975).  Most  of  th ls
vegetat lve type occurs below the plnyon- junlper
zone, b,ut  ln the absence of  a p lnyon- junlper
zone, sagebrush-bunchgrass vegetat lon w111
border cur l leaf  nahogany (Cercocarpus
1ed1fo11us),  Ganbel  oak (Quercus 

.@;

ponderosa plng (p lnus ponderoia) ,  or-5ouf f is-
f  1r  (  Pseudotsus?-meiz lEl l l ) l  Sagebiush-
bunchgrass cornmunl t les-a1so can occur above the
plnyon- junlper zone ln the Great  Basln (Bi111ngs
1951) and throughout nost  mountaln p lant  con-
munl t ies ln the Rocky Mountaln and Intermountaln
reg lons  (Bee t l e  1960 ) .

Sagebrush-bunchgrass vegetat lon is  found at
e l eva t l ons  f r om 610  t o  21130  m ,  Th l s  zone  can
occur belo$/  300 m 1n south-centra l  Washlngton
and Br l t lsh Columbla and nlxes wl th a l l  vegeta-
t l on  zones  t o  va r y l ng  deg rees  up  t o  3 ,000  m
(Bee t l e  1960 ) ,  l n c l ud lng  t he  suba lp l ne  he rb -
land.  Where a sagebrush-bunchgrass preval ls
be low  2 ,10 .0  n ,  annua l  p rec l p l t a t l on  va r i es  f r o rn
2 0  t o  5 0  c n  ( T l s d a l e  e t  a 1 .  1 9 6 9 ) .  S o i l
texture var les f ron loamy sand to c1ay.  Most
so l l s  a re  de r l ved  f r om basa l t ,  a l t hough  ex ten -
s lve areas have so1ls der lved f rom rhyol i te,
l oess ,  l acus t r l ne ,  a11uv lun ,  and  l lmes tone
(T l sda le  e t  a1 .  1969 ) .  I n t e rac t l ons  o f  so l l ,
preclp i tat lon,  and elevat lon resul t  ln rnany
dist lnct  conblnat lons of  sagebrush-bunchgrass
domlnated comrnunl t les.

Three subspecles of  b lg sagebrush domlnate
the sagebrush-bunchgrass reglon.  These are
bas ln  b l g  sageb rush  (A r t emes la  t r l den ta ta  ssD .
tr ldentata) ,  wyomlng t rg-EagebruE-Tl ,E sso.
wyom lngens l s ) ,  and  moun ta l n  b l g  sageb ru ; I -  (A . i .
s sp .  vaseyana ) .  Bas ln  b l g  sageb rush  (1  t o -5  i
t a11 )  and  Wyoming  b l g  sageb rush  (0 .4  t o  0 .8  n
ta l l )  are the domlnants f  rom 610 to 2f i0 m
e leva t l ons ,  w l t h  t he  l a t t e r  be ing  t he  nos t
drought to lerant  (McArthur et  a l .  Ig74).  Basin
b1g  sageb rush  occup les  a  25  t o  40  c rn  p rec l p l t a -
t lon zone on deep wel l -dralned a1luvla1 so1ls.
Wyomlng big sagebrush occuples a 20 to 30 cn
p rec lp l t a t l on  zone  on  sha l l ow  so l1s  (T l sda le  e t
a1 .  1969 ) .  Moun ta l n  b l g  sageb rush  (0 .75  t o
1 .25  n  t a11 )  1s  t he  nos t  mes l c  subspec les  and

Authors are Assoclate professor of  Range
Managen'ent ,  Texas Tech Unlvers l ty ,  Lubbock,
Texas  79409 ,  and  F l r e  Eco log l s t ,  Bu reau  o f  Land
Managenent,  Wyomlng State Off lce,  Cheyenne,
l^ Iyonlng 82001.

1 /  Con t r l bu r l on  No .  T -9 -393  o f  t he  Co l l eee  o f
Ag r l cu l t u ra l  Sc lences ,  TexaF  Tech  Un l ve rs l i y .

can be found at elevatlons fron 1500 to 3050 m
where  prec lp l ta t lon  var les  f rom 35 to  50  cm oer
year  (McAr thur  e t  aL  I97D.

Other specles of sagebrush in decreaslng
order of economlc lmportance are 1ow sagebrush
(A.  a rbuscu la ) ,  th ree- t lp  sagebrush (n .
t r ipar t l ta ) ,  b lack  sagebrush ( { .  nova) ,  s l1vE i
sagebrush 

. 
(A. cana ssp. vlsEIEuTE-and ssp.

bgralrdert l  )  ,  atkal l  sagebrush (A. 1ongl1oba) ,
B 1 g e 1 ow s a g e b ru s h ( A . b I g e 1 o vl 1 )I a n-E--EEa b1 a-nd
sagebrush (A. r lela-a) 

-TTT"&G '"t  
at.  1969,

McArthur et a1. 1974). The f lrst three specles
general ly grow below 1830 n elevation al ihough
they can occur at higher elevatlons. Low
sagebrush occurs  on  sha l low so l l s  o r  so i l s  w l th
a  res t r l c t l ve  B  hor izon ,  most ly  in  southern
Idaho, Nevada, southeastern 0regon, and north-
eastern Call fornla (Fosberg and Hlronaka l_964).
Three-t lp sagebrush occurs east of thls reglon
on mes lc  o r  d ry  so11s  ln  a  p rec lp l ta t lon  zone
of 25 to 40 cn. Black sagebrush ts usually
assoc la ted  w l th  ca lcareous  so11s  on  dry  s l tes ,
bu t  can  occur  on  nes lc  s l tes  o f  the  Doug las- f l r
zone 1n eastern Idaho. Si lver sagebrush occurs
prlnarl ly ln sprlng-f looded bottonlands and at
hlgh elevatlons where snow drl f ts. A11 soecles
except three-t lp sagebrush and sl1ver sagebrush
are nonsprouters. Three-t lp sagebrush is a
weak sprouter, and sl lver sagebrush 1s a strong
sprouter .

Major shrubs assoclated wlth blg sagebrush
lnc lude horsebrush (Tet radymla  spp. ) .  rabb l t -
brush (chrysothamnus 

"pp.f;="a 
bioom snakeweed

(Xanttrocephalun sarothrae). Splny hopsage
(Grayla s.plnosa) and Dorrnon tea (Ephedra
nevadensls) are sporadlcal ly present ln the
lower ralnfal l  areas (Wrtght et a1. Ig79).

Antelope blt terbrush (purshla tr ldentata)
ls one of the nost wldely afstrfbute?- western
s!rybs. Hornay (1943) estinated 1ts range ar
138 rnl11lon ha ln 11 western states and
southern Brlt lsh Colunbla. Antelope blt ter-
brush 1s found fron northern Artzona and New
Mexlco northvrard to southern Brlt lsh Colunbla,
and fron the Cascade-Slerra Mountain Range
eastward to ,western Montana, Wyornlng, and
Colorado. I t  occurs at elevatlons fron 305 n
1n Brlt ish Colunbla to 3505 n 1n Cali fornia
(Hor rnay  1943;  Nord  1965) .

Bltterbrush can grow in pure stands
(Stan ton  1959)  bu t  nore  conmonly  1n  assoc ia t lon
wlth varlous genera of trees, shrubs, forbs,
and grasses. For exanple, Frankl ln Dyrness
(1969)  descr lbed 18  hab l ta t  t ypes  ln  Oregon ln
whlch blt terbrush was a rnajor component.

Blt terbrush grows on a wlde varlety of
so l l s .  In  Ca l l fo rn la ,  Nord  (1965)  repor ted
stands on sol1s developed fron granlt lc,
basalt lc, rhyol l t lc, or punlceous parent
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m a t e r i a l s ,  o r  o n  s e d i m e n t a r y  s a n d s t o n e  a n d
s h a l e  r o c k .  I n  g e n e r a l ,  b i t t e r b r u s h  i s  m o s t
f r equen t l y  f ound  on  young ,  deep  t o  ve r y  deep ,
c o a r s e - t e x t u r e d ,  w e l l - d r a i n e d  s o i l s  ( D r i s c o 1 1
1 9 6 4 ,  N o r d  1 9 6 5 ) .  B i t r e r b r u s h  i s  a l s o  a
p i o n e e r  s p e c i e s  o n  r e c e n t  v o l c a n i c  d e p o s i t s  i n
I d a h o  ( E g g l e r  1 9 4 1 )  a n d  C a l i f o r n i a  ( n l r a  1 9 6 5 )
and  codom inan t  w i t h  ponde rosa  p i ne  on  a  27 -
y e a r - o l d  m u d  s l i d e  i n  C a l i f o r n i a  ( D i c k s o n  a n d
C r o c k e r  1 9 5 3 ) .  N o r d  (  1 9 6 3 )  r e p o r t e d  r h a t
b i t t e r b r u s h  

' o f E e n  
i n v a d e s  d i s t u r b e j  a r e a s  l o n g

be fo re  o the r  p l an t s  appea r  and  f o r  many  yea rs
may  p rov i de  t he  on l y  f o rm  o f  so i l  cove r .
T h e r e f o r e ,  t h e  c a s e  c o u l d  b e  m a d e  t h a t  b i t t e r -
b r u s h  i s  a  s e r a l  s p e c i e s .  M a n a g e m e n t  o f
b i t t e r b r u s h  a s  a  c l i m a x  s p e c i e s  c o u l d  h a s t e n
iEs  dem ise  i n  a  commun i t y .

F i r e  E f f e c t s  o n  S a s e b r u s h

B i g  s a g e b r u s h  i s  k i 1 1 e d  e a s i l y  b y  f i r e
( r l a i s d e l l  1 9 5 3 ) .  I t  i s  r e l a t i v e l y  u n i m p o r ' E a n r
h o w  f a s t  t h e  f i r e  m o v e s ,  h o w  h o t  t h e  f i r e  i s ,
o r  w h a t  t h e  f i r e  i n t e n s i t y  i s .  T h e  o n l y
c r i t i c a l  p a r a m e E e r  i s  t h a t  f o l i a g e  b e  e x p o s e d
Eo  a  m in imum Eempera tu re  o f  90 'C  f o r  a  pe r i od
o f  a t  l e a s t  3 0  s e c .  T h e r e f o r e ,  t h e  e f f e c t  o f
f i r e  c a n  b e  b r i e f l y  s E a t e d :  i f  a  f i r e  f r o n t
p a s s e s  t h r o u g h  a n  a r e a ,  t h e  s a g e b r u s h  w i l l  b e
K l l r e d .

A  r n a j o r  p o i n t  o f  c o n c e r n  i s  t h e  l e n g t h  o f
t i m e  a n  a r e a  w i l l  s t a y  f r e e  o f  s a g e b r u s h .  O n
t h e  u p p e r  S n a k e  R i v e r  P l a i n s  o f  I d a h o ,  B l a i s -
d e l l  ( 1 9 5 3 )  f o u n d  t h a t  a f r e r  l 2  y e a r s  r h e r e  w a s
o n l y  a  I 0 Z  r e E u r n  o f  s a g e b r u s h  a f t e r  f i r e .
H o w e v e r ,  a f t e r  3 0  y e a r s  h a d  p a s s e d ,  H a r n i s s  a n d
Mur ray  (1973 )  f ound  sageb rush  had  re tu rned  t o
t h e  p r e b u r n  c o n d i t i o n .  M a n y  f a c E o r s  i n f l u e n c e
t h e  r a t e  o f  s a g e b r u s h  r e i n f e s t a t i o n  o n  t r e a E e d
a r e a s .  I f  a  s e e d  r e s e r v o i r  i s  a v a i l a b l e ,  t h e
mos t  i npo r t an t  f ac to r  i s  Ehe  pa t t e rn  and  amoun t
o f  p r e c i p i t a t i o n  f o l l o w i n g  t h e  b u r n .  I f  p r e -
c i p i t a t i o n  i s  n o t  c o n d u c i v e  ! o  g e r m i n a t i o n  a n d
es tab l i sh rnen t  o f  sageb rush ,  t he  bu rned  a rea  may
b e  r e l a t i v e l y  f r e e  o f  s a g e b r u s h  f o r  m a n y  y e a r s .

O n e  p r o b l e m  f a c i n g  r a n g e  m a n a g e r s  i s
p i c k i n g  a  s u i E a b l e  a r e a  t o  b u r n .  A l t h o u g h
E h e r e  a r e  m a n y  a s p e c t s  E o  c o n s i d e r  p r i o r  t o
a p p l y i n g  a  f i r e  t r e a t m e n t ,  o n e  m u s t  s e l e c t  a n
a rea  Eha t  w i l l  bu rn .  The  p rope r  comb ina t i on
and  amoun t  o f  f ue l  mus t  be  p resenE  o r  t he  a rea
w i l l  b e  e x E r e r n e l y  d i f f i c u l t  t o  b u r n .  A n  a r e a
w i t h  7  Eo  I 0 " / "  canopy  cove r  o f  sageb rush  i s
d i f f i c u l t  t o  b u r n  a n d  w i l l  n o t  r e s u l t  i n  a
s i g n i f i c a n t  i n c r e a s e  i n  h e r b a c e o u s  y i e 1 d .
F i g u r e  I  p r e s e n t s  a  f u e l  m o d e l  t h a t  a l l o w s  a
manage r  Eo  de te rm ine  i f  a  su i t ab le  amoun t  o f
sageb rush  and  f i ne  f ue l  a re  p resen t  t o  suppo r t
a  s a f e  p r e s c r i b e d  f i r e  ( B r i t t o n  e t  a l .
1 9 8 1 ) .  T h e  c u r v e  r e p r e s e n t s  t h e  r e l a t i o n s h i p
be t r r r een  sageb rush  canopy  cove r  and  he rbaceous
f u e l  a t  w h i c h  s a f e  a n d  s u c c e s s f u l  o r e s c r i b e d
b u r n s  c a n  b e  e x p e c t e d .  T h i s  r e l a E i o n s h i p  w i l l
h o l d  w h e n  w i n d  i s  1 2  t o  2 4  k m / h r ,  r e l a r i v e
hum id i t y  i s  15  t o  20 "1 ,  and  a i r  t empe ra tu re  i s
2 0  E o  2 7  C .  I f  b u r n s  a r e  c o n d u c t e d  w i t h
s t r o n g e r  w i n d s  a n d  h i g h e r  a i r  t e m p e r a t u r e s  a t

l o w e r  h u m i d i t i e s ,  t h e  c u r v e  w i l l  s h i f t  t o  t h e
1 e f t .  T h e  c u r v e  w i l l  s h i f t  t o  t h e  r i g h t  w h e n
bu rns  a re  conduc ted  w i t h  l owe r  w inds  and  a i r
t e m p e r a t u r e s  i n  c o n j u n c t i o n  w i t h  h i g h e r
h u m i d i t i e s .  A s  a  g e n e r a l  r u l e ,  a t  l e a s t  Z O T "
c a n o p y  c o v e r  o f  s g e b r u s h  a n d  3 0 0  k g / h a  o f
h e r b a c e o u s  f u e l  i s  n e e d e d  t o  e n s u r e  a  s u c c e s s -
f u 1  b u r n .

A I R  T E M P E R A T U R E

RELATIVE I IUMIOITY

S u n r m a r i z i n g  t h i s  m a s s  o f  l i t e r a t u r e  i n  h i s
t h e s i s ,  C l a r k  ( 1 9 7 9 )  g a v e  t h e  f o l l o w i n g
d e s c r i p t i o n  o f  t h e  e f f e c t  o f  f i r e  o n  b i t t e r -
b r u s h .  P o s s i b l y  b e c a u s e  o f  b i t t e r b r u s h r s

800

6 0 0

400

200

, { g  20  30  40  50

SAGEBRUSH CANOPY COVER (%)

F i g u r e  1 .  F u e l  m o d e l  o f  s a g e b r u s h  c a n o p y  c o v e r
a n d  h e r b a c e o u s  f u e l  1 o a d .  C u r v e  r e p r e s e n r s
p ropo r t i ons  o f  t he  E r {o  f ue l s  whe re  success fu l
b u r n s  c a n  b e  e x p e c E e d  f o r  t h e  g i v e n  c o n d i t i o n s .

Canopy  cove r  o f  b i g  sageb rush  and  he rba -
ceous  f ue l  i s  g reaLe r  on  more  p roduc  t i ve
s i t e s .  T h e r e f o r e ,  s u b s p e c i e s  o f  s a g e b r u s h  c a n
b e  u s e d  a s  a n  i n i t i a l  e v a l u a E i o n  o f  s i t e  s u i t -
a b i l i t y .  M o u n t a i n  b i g  s a g e b r u s h  c o m m u n i t i e s
a r e  b u r n e d  m o s t  e a s i l y .  B a s i n  b i g  s a g e b r u s h  i s
i n t e rmed ia te  and  l , f yom ing  b i g  sageb rush  i s  mos t
d i f f i c u l t  t o  b u r n .  T h e s e  d i f f e r e n c e s  a r e  n o r
r e l a t e d  t o  a n y  s p e c i f i c  d i f f e r e n c e s  i n  i n d i v i d -
u a l  p l a n t s  b u t  r a t h e r  t o  s i t e s  w h e r e  t h e  s u b -
s p e c i e s  o c c u r .  M o u n t a i n  b i g  s a g e b r u s h  a n d
b a s i n  b i g  s a g e b r u s h  t y p i c a l l y  o c c u p y  d e e p e r
s o i l s  o n  s i t e s  t h a E  r e c e i v e  m o r e  m o i s t u r e  t h a n
h r y o m i n g  b i g  s a g e b r u s h .  T h u s ,  l h e  b e t t e r  s i t e s
a r e  c a p a b l e  o f  s u p p o r t i n g  g r e a t e r  p l a n t  d e n s i -
E i e s .  T h i s  r e s u l t s  i n  m o r e  s a g e b r u s h  c a n o p y
cove r  and  h .e rbaceous  f ue l .  I n  sageb rush -
b u n c h g r a s s  c o m m u n i t i e s ,  t h e  m o r e  f u e l  a v a i l -
a b 1 e ,  l h e  e a s i e r  i t  i s  t o  c o n d u c t  s a f e  a n d
e f f e c t i v e  b u r n s .

E f f e c t s  o f  F i r e  o n  B i t t e r b r u s h

L i t e r a t u r e  o n  b i t t e r b r u s h  h a s  r e c e n t l y
s u m m a r i z e d  ( C l a r k  a n d  B r i t t o n  l g j 9 ) .  I n
s u n m a r y ,  1 3 5  a r t i c l e s  p u b l i s h e d  d u r i n g
pe r i od  1967 - I978  r ^ ' e re  anno ta ted ,  and
a r t i c l e s  p u b l i s h e d  p r e v i o u s l y  w e r e  l i s t e d .

been
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ex tens i ve  range ,  c l i na t i c  and  env i r onmen ta l
c o n d i t i o n s  u n d e r  w h i c h  i t  g r o w s ,  i t s  r e s p o n s e
t o  b u r n i n g  i s  h i g h l y  v a r i a b l e .  A l t h o u g h  m o s t
b i t t e r b r u s h  r e p r o d u c e s  f r o m  s e e d  ( w e s t  1 9 6 g )  i t
i s  c o m r o n l y  f e l t  t h a t  f i r e  d e s t r o y s  b i t t e r b r u s h
by  reu rov i ng  bo th  t he  ex i s t i ng  s i and  and  seed
s o u r c e .  M o s t  r e p o r t s  d i s c u s s i n g  t h e  r e s p o n s e
o f  b i t t e r b r u s h  t o  b u r n i n g  a r e  r e s u l t s  o f  w i l d _
f i r es  and  a re  no t  we l l  docu rnen ted  w i t h  r espec t
t o  s o i l  t e x t u r a l  c h a r a c t e r i s t i c s ,  s o i l  m o i s t u r e ,
p h e n o l o g i c a l  s t a g e  o f  d e v e l o p r n e n t ,  w e a t h e r
c o n d i t i o n s ,  o r  o t h e r  e n v i r o n m e n t a l  c o n d i t i o n s
w h i c h  n a y  i n f l u e n c e  p o s t - f i r e  r e c o v e r y .

.  
I n  C a l i f o r n i a ,  N o r d  ( 1 9 6 5 )  r e p o r t e d  h i g h l y

va r i ab le  pos t -bu rn  r ecove ry ,  whe re  5  o f  13
w i l d f i r e s  r e s u l t e d  i n  a t  l e a s t  5 " 1  s p r o u t i n g
wh i l e  one  bu rn  exceeded  25 "1  sp rou t i ng .  Ho rmay
( 1 9 4 3 )  n o t e d  t h a t  t h e  o n l y  i n s r a n c e "  i n  w h i c h
s u b s t a n t i a l  s p r o u t i n g  ( o v e r  2 5 7 . )  o c c u r r e d  w a s  a
J a n u a r y  w i l d f i r e  i n  n o r t h e a s t e r n  C a l i f o r n i a .
Ho rmay  sca ted  t ha t  hund reds  o f  t housands  o f
h e c t a r e s  o f  b i t t e r b r u s h  h a v e  b e e n  d e s t r o y e d  b y
f i r e .  C o u n t r ) r m a n  a n d  C o r n e l i u s  ( 1 9 5 7 )  r e o o r t e d
a  c o u r p l e t e  a b s e n c e  o f  b i t t e r b r u s h  r e g e n e r a t i o n
s i x  y e a r s  a f t e r  a  w i l d f i r e  a l t h o u g h  i t  c o n s t i _
t u t e d  9 1 2  o f  t h e  v e g e t a t i v e  c o v e i  a d j a c e n t  t o
t h e . b u r n .  L e o p o l d  ( 1 9 5 0 )  e m p h a s i z e d  t h e  h i g h l y
v a r i a b l e  r e s p o n s e  b y  n o t i n g  t h a t  i n  t h e  T r u c k e e
R ive r  Canyon  o f  easEe rn  Ca l i f o rn i a  l ogg ing  and
r e c u r r e n t  f i r e s  s t i m u l a t e d  e x t e n s i v e  g r o w t h  o f
b i t t e rb rush ,  bu t  a  f e r , r  k i l o rne te r s  t owa rd  Reno
f i r e s  s e e m e d  t o  e l i m i n a t e  b i t t e r b r u s h .

S o u t h e r n  I d a h o  f r e q u e n t l y  i s  d e s c r i b e d  a s
a n  a r e a  w h e r e  b i t t e r b r u s h  s p r o u t s  w e l l  f o l _
l o w i n g  f i r e .  B l a i s d e l l  (  1 9 5 0 ,  1 9 5 3 )  r e p o r r e d
t h a t  b u r n i n g  d e s t r o y e d  s a g e b r u s h  b u t  b i t t e r _
b r u s h  s p r o u t e d .  T h e  y e a r  f o l l o w i n g  b u r n i n g ,
4 9 ,  4 3 ,  a n d  I 9 Z  o f  b u r n e d  p l a n t s  s i r o u c e d  o n
l i g h t ,  n r o d e r a t e ,  a n d  h e a v y  b u r n s ,  r e s p e c t i v e l y .
T h e s e  r e s u l E s  o c c u r r e d  o n  b a s a 1 t i c . o i 1 "  i n  a
4 1  c m  p r e c i p i t a t i o n  z o n e .  S i r n i l a r  r e s u l t s  w e r e
o b t a i n e d  a t  t h e  U . S .  S h e e p  S t a t i o n  n e a r  D u b o i s ,
I d a h o  w h e r e  p r e c i p i t a t i o n  i s  2 g  c m .  A t  D u b o i s ,
n e a r l y  a l l  t h e  p l a n t s  s p r o u t e d  a f t e r  a  s r n a l l
b u r n  o f  l i g h t  i n t e n s i r y  i n  E h e  f a 1 1  o f  L g 4 5 ,
bu t  on l y  252  sp rou ted  on  a  l a rge  bu rn  o f  heavy
i n t e n s i t y  i n  t h e  f a l l  o t  1 9 4 7 .  B l a i s d e I I  a n d
M u e g g l e r  (  1 9 5 6 )  b u r n e d  o r  s e v e r e d  b i t t e r b r u s h
p lan t s  5  c rn  above  g round  l eve l  i n  I daho .  They
found  t ha t  50  and  7ZZ ,  r espec t i ve l y ,  o f  bu rned
a n d  s e v e r e d  p l a n t s  s p r o u t e d ,  a n d  t h a t  s p r o u t i n g
o c c u r r e d  a s  l a t e  a s  l 3  m o n t h s  a f t e r  t r e a c m e n t .
A l s o ,  m o r t a l i t y  w a s  h i g h  o n  s p r o u t e d  p l a n t s .
0 f  t h e  b u r n e d  p l a n t s  t h a t  s p r o u t e d ,  3 3 2  d i e d
w i t h i n  12  rnon ths  compared  t o  2LZ  dea th  amonq
t h e  s e v e r e d  p l a n t s .  C l a r k  e t  a 1 .  ( 1 9 S 2 )  b , r r . , e i
a n d  c l i p p e d  b i t t e r b r u s h  d u r i n g  f a l l  a n d  s p r i n g ,
u n d e r  d i f f e r e n t  s o i l  m o i s t u r e  c o n d i t i o n s  o n  t w o
s i t e s  i n  e a s t e r n  O r e g o n .  S p r o u t i n g  a f t e r
t r e a t m e n t  h r a s  s i m i l a r  o n  t h e  t w o  s i t e s ,  a n d
b u r n i n g  r e s u l t e d  i n  g r e a E e r  m o r E a l i t y  t h a n
c l i p p i n g .  A r t i f i c i a l l y  w a t e r i n g  p l a n t s  b e f o r e
o r  a f E e r  b u r n i n g  d i d  n o t  r e s u l t  i n  s u b s t a n t i a l
r e d u c t i o n  i n  m o r t a l i t y .  O v e r - w i n t e r  m o r t a l i t v
o f  s p r o u t s  w a s  h i g h .

D r i s c o l l  (  1 9 6 3 )  f o u n d  i n  O r e g o n  r h a r
s p r o u t i n g  . a b i l i t y  h r a s  r e l a ! e d  m o r e  t o  s o i l
t a c t o r s  t h a n  t o  b u r n  i n t e n s i t y .  O n  n o r t h e r l y
s l o p e s ,  s E a n d s  o f  b i t t e r b r u s h  f o u n d .  o n  l o o s e ,
c o a r s e - t e x t u r e d ,  n o n s t o n y  s o i l s  w i E h o u t  c i n d e r s
o r  pum ice  had  t he  h i ghes t  f r equency  o f' sp rou t i ng .  

I n  one  such  a rea ,  g0Z  o f  i he  bu rned
p l a n t s  s p r o u t e d .  D r i s c o l l  a l s o  n o t e d  t h a t
b i t t e r b r u s h  o n  t h e s e  s i t e s  f r e q u e n t l y  l a y e r e d ,
a n d  p l a n ! s  w h i c h  s p r o u t e d  d i d  s o  f r o r n  t h e  l a y e r
b u t  n e v e r  f r o m  t h e  p a r e n t  p l a n t .  W e a v e r  ( 1 9 5 7 )
o b s e r v e d  i n  t h e  p o n d e r o s a  p i n e  z o n e  o f  O r e g o n ,
b i t t e r b r u s h  r a p i d l y  a n d  h e a v i l y  i n v a d e d  a f t e r
l o g g i n g  b u t  h ' a s  r e a d i l y  k i l l e i  b y  f i r e .  O n
a reas  whe re  i t  do rn i na ted  g round  cove r ,  i t  had
n o t  r e e s t a b l i s h e d  1 8  m o n t h s  a f t e r  w i l d f i r e .

Less  i n f o rma t i on  on  bu rn i ng  response  i s
a v a i l a b l e  f r o m  o t h e r  a r e a s .  I n  c e n t r a L  a n d
n o r t h e r n  U t a h ,  B l a i s d e l  I  a n d  M u e g g l e r  (  1 9 5 6 )
o b s e r v e d  o n l y  l i m i t e d  s p r o u t i n g .  D a u b e n r n i r e
( 1 9 7 0 )  f o u n d  b i t t e r b r u s h  

' i n  
I , / a  j i n g t o n  

n e a r l y
a l w a y s  i s  k i 1 l e d  b y  s t e p p e  f i r e s .  I ;  r h e  c r e a r
B a s i n ,  B i l l i n g s  ( 1 9 5 2 )  g e n e r a l i z e d  r h a t  b i t r e r _
b r u s h  i s  e r a d i c a t e d  b y  f i r e  s i n c e  i t  r a r e l v
r o o t s p r o u t s  i n  t h a t  r e g i o n  a n d  i t s  s e e d s  . . "
n o t  p a r t i c u l a r l y  m o b i l e .

The  1982  Sympos ium on  Resea rch  and
M a n a o p n p n t  n f  P . i  t s r ^ - L - . - ^ L- - . . €  - - . t e r b r u s h  a n d  C l i f f r o s e  t n
w e s t e r n  l l - o r t h  A r n e r i c a ,  h e l d  i n  S a l t  L a k e  C i E y ,
p resen ted  many  i n t e resE ing  v i ewpo in t s  and  some
n e r ^ r  d a E a .  R i c e  ( 1 9 8 2 )  p r e s e n t e d  a  f r e s h  r e v i e w
o f  o f t e n  c i ! e d  l i t e r a t u r e  o n  b i t t e r b r u s h  a n d
c o n c  l u d e d  f i r e  s h o u l d  b e  u s e d  i n  b i t t e r b r u s h
c o m m u n i t i e s .  A l t h o u g h  s o m e  d a m a g e  w i . l l  o c c u r ,
t he  uneven -aged  s tands  t ha t  . " " , r l t  a re  des i r _
a b 1 e .  C o n t r a r y  t o  o t h e r  r r o r k  i n  W a s h i n g t o n ,
D r i v e r  (  1 9 8 2 )  o b s e r v e d  4 0  t o  1 0 0 2  s p r o u t i n g
f r o n  s p r i n g  b u r n s  i n  t h e  c e n t r a l  p o r t i o n  o f  t h e
s t a t e .  I n  c e n t r a l  O r e g o n  a l o n g  t h e  e a s t e r n
e d g e  o f  t h e  s o u t h e r n  C a s c a d e s ,  M a r t  i n  ( l g g 2 )
r e p o r t e d  b i t t e r b r u s h  m o r t a l i t i e s  o f  7 7  t o  L O O Z
f o r  p r e s c r i b e d  b u r n s .  N i p e t e e n  o f  2 2  b u r n s  h a d
m o r t a l i E i e s  h i g h e r  t h a n  9 j " / " .  H o w e v e r ,  b i t t e r _
b r u s h  s e e d l i n g s  e s t a b l i s h e d  q u i c k l y  p r o d u c i n g
u n e v e n - a g e d  s t a n d s .

C o n c l u s i o n s  o n  B i t t e r b r u s h

_  
I n  r e v i e w i n g  t h e  w e a l t h  o f  i n f o r m a t i o n  o n

b i t t e r b r u s h ,  n o  c l e a r - c u t  a n s w e r s  e m e r g e .  T h e
o n l y  c o n s i s t e n t  t r e n d  e v i d e n t  i s  t h e  t r i g l  f e v e l
o f  v a r i a t i o n  i n  r e s p o n s e .  T h e  f o l l o w i n e  a r e
t r e n d s  t h a L  g e n e r a l l y  h o l d :

l .  S p r i n g  b u r n s  a r e  g e n e r a  1  1 y  l e s  s
d a m a g i n g  c o n t r a s t e d  t o  f a 1 1  b u r n s .

2 .  Summer  bu rns  a re  ve ry  damag ing .
3 .  G o o d  s o i l  m o i s t u r e  a t  t h e -  t i m e  o f

s p r i n g  b u r n i n g  a n d  f o r  t h e  f i r s t
g r o w i n g  s e a s o n  i s  b e n e f i c i a l .

4 . T h e r e  i s  a  t e n d e n c y  f o r  p l a n t s  ! o
r e s p o n d  f a v o r a b l y  a t  h i g h e r  e l e v a t i o n s .
Decumban !  g row th  f o rms  respond  be t t e r
E o  f i r e  c o m p a r e d  w i t h  c o l u m n a r  f o r m s .
T h e r e  i s  n o  e v i d e n c e  t h a t  f i r e
i n t e n s i t y  i n f l u e n c e s  b i t t e r b r u s h
s p r o u t i n g .  H o w e v e r ,  f u e l  c o n s u m p t i o n
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appea rs  t o  have  some  co r re l a t i on .
W h e r e  c o n s u m p t i o n  o f  f u e l  i s  h i g h ,
n o r t a l i t y  o f  b i t t e r b r u s h  i s  g e n e r a l l y
h i g h ,  a n d  s e e d l i n g  e s t a b l i s h m e n t  i s
i nc reased .  Whe re  consump t i on  i s  1ow ,
b i t t e r b r u s h  m o r t a l i t y  i s  r e d u c e d ,  a n d
s e e d l i n g  e s t a b l i s h m e n t  i s  r e d u c e d .

A  f i na l  r ecommenda t i on  i s  t o  bu rn  a  sma11
p l o t  a d j a c e n t  t o  t h e  m a j o r  b u r n  b e i n g  p l a n n e d .
T h i s  p i l o E  b u r n  s h o u l d  b e  a t  l e a s t  o n e  h a  i n
s i ze  and  con ta i n  a  r n i n imum o f  50  b i tEe rb rush
p l a n t s  t h a t  a r e  m a r k e d  w i t h  s t e e l  s t a k e s .  T h e
bu rn  shou ld  be  conducEed  unde r  t he  same  p re -
sc r i pE ion  as  t he  p l anned  ma jo r  bu rn .  Ma rked
p l a n t s  s h o u l d  b e  o b s e r v e d  c l o s e l y  f o r  a t  l e a s E
one  g row ing  season  and  t h rough  one  w in te r .
M e a s u r e  e v e r y t h i n g  a c c u r a t e l y  a n d  i n  s u f f i c i e n t
n u m b e r s  t o  y i e l d  u s e f u l  d a t a .  A l t h o u g h  t h i s
t e c h n i q u e  w i l l  d e l a y  t h e  m a j o r  b u r n  f o r  a t
l e a s t  1 2  m o n t h s ,  i t  w i l l  g i v e  a  r e a s o n a b l e
esE imaEe  o f  b i t t e rb rush  response  f o r  t he  a rea
o f  i n t e r e s E .

R a o t l o  A  A

L i t e r a t u r e  C i t e d

f 9 6 0 .  S t u d y  o f  s a g e b r u s h - - t h e
s e c t i o n  t r i d e n t a t a e  o f  A r t e m i s i a .  U n i v .
wyo .  eg r iE .  r x f , . - s tn .  nu11 .  368 . - -8 :p .

B i l l i n g s ,  W .  D .  1 9 5 1 .  V e g e t a t i o n a l  z o n a t i o n s  -

i n  t h e  G r e a E  B a s i n .  I n  L e s  b a s e s  e c o l o e i -
q u e s  d e  l a  r e g e n e r a t i ; n  d e  l a  v e g e E a t i o n
d e s  z o n e s  a r i d e s ,  p .  1 0 1 - 1 0 2 .  U . I . S . B .
P a r i  s .

B i l l i n g s ,  W .  D .  1 9 5 2 .  T h e  e n v i r o n m e n t a l  c o m -
p lex  i n  r e l a t i on  t o  p l an t  g ro l r t h  and
d i s t r i b u t i o n .  Q u a r t .  R e v .  B i o l .  2 7 : 2 5 1 - 2 6 5 .

B l a i s d e l l ,  J .  P .  1 9 5 0 .  E f f e c t s  o f  c o n E r o l l e d
bu rn ing  on  b i t t e rb rush  on  Che  uppe r  Snake
R i v e r  P l a i n s .  U . S . D . A .  F o r e s t  S e r v i c e .
I n t e r m o u n t a i n  F o r e s t  a n d  R a n g e  E x p .  S t a . ,
R e s .  P a p .  2 0 .  3 p .

B l a i s d e l l ,  J .  P .  1 9 5 3 .  E c o l o g i c a l  e f f e c t s  o f
p l anned  bu rn i ng  o f  sageb rush -g rass  range  on
t h e  u p p e r  S n a k e  R i v e r  P l a i n s .  U . S .  D e p .
A g r i c . ,  T e c h .  B u l 1 .  1 0 7 5 .  3 9 p .

C l a r k ,  R .  G .
1982 .  i
h , , f h ;  - -

J .  Range

,  C .  M .  B r i t t o n ,  a n d  F .  A .  S n e v e .
M o r t a l i c y  o f  b i t r e r b r u s h  a f

and c l ipp ing  in  eas tern  Oregon.
M a n a g e .  3 5 : . 7 I I - 7 1 4 .

B r i t t o n ,  C .  M . ,  R .  G .  C 1 a r k ,  a n d  F .  A .  S n e v a .
1 9 8 1 .  W i l l  y o u r  s a g e b r u s h  r a n g e  b u r n ?
R a n g e l a n d s  3 : 2 0 7 - 2 0 8 .

C l a r k ,  R .  G .  1 9 7 9 .  S e a s o n a l  r e s p o n s e  o f
b i t t e rb rush  t o  bu rn i ng  and  c  I  i pp i ng  i n
e a s t e r n  O r e g o n .  M . S .  T h e s i s .  O r e g o n  S t a t e
U n i v . ,  C o r v a l l i s .  1 0 9 p .

C l a r k ,  R .  c . ,  a n d  C .  M .  B r i t t o n .  1 9 7 9 .  A  b i b -
l i o g r a p h y  o f  b i t t e r b r u s h  I P u r s h i a  t r i d e n t a E a
( P u r s h )  D C . l  a n n o r a t e d  f . o . -  t X Z  t o  t S 7 &
O r e .  A g r .  E x p .  S ! a .  B u 1 1 .  6 4 0 .  1 8 p .

C o u n t r y m a n ,  C .  M . ,  a n d  D .  R .  C o r n e l i u s .  1 9 5 7 .
S o m e  e f f e c t s  o f  f i r e  o n  p e r e n n i a l  r a
t y p e .  J .  R a n g e  M a n a g e .  1 0 : 3 9 - 4 1 .

D a u b e n m i r e ,  R .  7 9 7 0 .  S t e p p e  v e g e t a t i o n  o f
W a s h i n g t o n .  I { a s h i n g t o n  A g . .  E x p .  S t e .
T e c h .  B u l l . 6 2 .  1 3 1 p .

D i c k s o n ,  B .  A . ,  a n d  R .  L .  C r o c k e r .  1 9 5 3 .  A
c h r o n o s e q u e n c e  o f  s o i l s  a n d  v e g e ! a t i o n  n e a r
M t .  S h a s t a ,  C a l i f o r n i a .  J .  S o i l  S c i .
4 : 1 2 3 - 1 5 4 .

D r i s c o 1 1 ,  R .  S .  1 9 6 3 .  S p r o u t i n g  b i t t e r b r u s h
i n  c e n t r a l  O r e g o n .  E c o l o g y  4 4 l . 8 2 O - 8 2 I .

D r i s c o l l ,  R .  S .  1 9 6 4 .  V e g e t a r i o n - s o i l  u n i t s  i n
t h e  c e n t r a l  0 r e g o n  j u n i p e r  z o n e .  U . S . D . A .
F o r e s t  S e r v i c e  R e s .  P a p .  P N W - I 9 .  6 0 p .

D r i v e r ,  C .  H .  1 9 8 2 .  P o t e n t i a l s  f o r  t h e  m a n a g e -
m e n t  o f  b i t t e r b r u s h  h a b i t a t s  b y  t h e  u s e  o f
n r a c . r i h - J  € ; - ^  I n  p r o c e e d i n g s  -  R e s e a r C h
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